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Difference of Proportions

¢ Categorical rather than interval data
® Nominal or ordinal measurements
® So, you can’t do math (inc. can’t subtract) w/ the values
® So, a proportion rather than a mean
¢ Comparing values for 2 groups (subsamples)
® So... very much like the t-test from Lab 17
® But not comparing means
e Still asking whether the difference between
the 2 groups is statistically significant
® So... just like every other statistical test
5’ ® And, like each test, what’s new is the standard error —
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Example Comparison
¢ Some contend that the invasion of Iraq was supported due to
L. . “false beliefs”
S0C424 - Statistics W/ Dr. Ellis Godard ® About 70% of Americans support war on Iraq
® But 68% believe Iraq provided support to Al Qaeda
¢ Research Question:Was support for the war higher among
] those with that belief?
D I ‘ ‘e 'e n ce’ e Of those who believe it, 74% support the war
e Of those who don’t, only 45% support the war
— P ‘ ~ ¢ Statistical question:Was the difference between 74% and 45%
I n 'o p o ' I o n ’ statistically significant?
e Short answer: Yes, by a long shot
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Outline for Today... 11/8/22 11pm
¢ Difference of Proportions e
* Hypotheses
® Sampling Distribution
e Standard Error
® Test Statistic
° L b LIVE UPDATES
a - Ay, -
P SBUETAl ey B&R5te contests
are too close to'call;including
Georgia and Pennsylvania
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Cls don’t overlap in PA (10/21/20)
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No sig diff among older voters

rmnﬁﬁ- €0 POLL CONDUCTED BY SIS
| FLORIDA CHOICE JEE 0
!‘AFHBNElIKPElE!El'ﬁslgﬁEMMEDEH 52 / o .

| TRUMP

NEW CNN POLLS: BIDEN LEADS IN PENNSYLVANIA;
TIGHT RACE REMAINS IN FLORIDA lmm

e SOC424 @ CSUN w/ Dr. Ellis Godard
Ny /

Cls Overlap in FL (10/21/20)

TERIDA CHOICE FOR PRESIDENT

AMONG LIKELY VOTE!
i MARGIN OF ERROR: +/-4.0% PTS
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No Sig diff among Indies
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No sig diff among Likely voters
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Is Trump really leading Biden?

New CHN pall finds Trump narrewly leads Biden in a hypothetical rematch
Oneye tion Day 2024, Biden's standing ks buffetad by negative approval ratings and a senss that things are going pooily
y tincls

Registerad voters who say that, if the presidential election were held today with Joe Biden and Donald Trump as the nominees,
they'd support:

]

I A 4% difference...

...doesn’t cover the margin!

49+/-33>65910523
454/-33>41.7 t()
Those intervals OVERLAP!
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Steps. N

Setting up a Hypothesis Test

Usually, we are interested in whether or not
the difference between two proportions is
equal to zero. That is, for a two-tail test,

or
T, # T,

These are Equivalent Statements.
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SAC Monmoutl lowa
Biden 23 27 2
Sanders 16 16 2
Buttigieg 11 9 1
Warren 9 7 1
g o, Harris 7 7
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Friend Or Food: The Species
Americans Think Are Fine To Eat
Do you think it's morally occeptable for other peaple to eot the following onimol under nermol
circumstonces? [% of US adlt citivns who soy “sceptable] & Curreot o [omer e
Chicken p—=e
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Steps. N

Variance of the Diff. Of Prop.

¢ Technical wording:
¢ If two estimates are formed from two independent
samples, the variance of the sampling distribution for
their difference (or their sum) is the sum of the variances
of the sampling distributions of the two separate

estimates (Agresti and Finlay, p. 168).

¢ Practical translation

® You can’t use that “p times one minus p” thing; you gotta
use a more confusing one, ugh! (Godard, slide 18)
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Standard Error of the Difference of
Proportions
Standard deviation, is the square root of the variance
(since the variance is the standard deviation squared)
(-
GI[]*JII: NO mim,
_ {‘Tl(l - 771)+ (1 - m)
V ."ll ”2
/ 1
Information from Ist group Information from 2nd group
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Steps

To Actually Compute the Standard Error
with Available Information

Replace rwith p to estimate standard error

al - p) pd - p)
Omem, = ! Hy

n A
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Steps.

Test Statistic

Since the hypothesized difference is zero, that part
falls out — and the formula simplifies to something
that looks like z again, yay ©

Estimate - Null Hypothesis Value

"z" yt) =
el Standard Error

p-p >0 @, - p

=S
alpn— Py UP:‘ Py

Once you have (& interpret) the test statistic, find the
p value, interpret it, & state your conclusion.
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Computing the Test Statistic

First, find the standard error ...

g-p. Ca= \/pl(l - p1)+ pz(l - pz)
n mn

_ \/ 0292(1-0292) + 0197(1-0197)
411 1099
=0.0254
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Computing the Test Statistic

Then compute the test statistic itself:

- Py — P
Sp- p,
0292 - 0.197
0.0254

= 374

The corresponding p-value, for a one tail test, is

do we conclude?
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between 0.000233 and 0.0000317 (Table A). What
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Hypotheses (Difference of Proportion)

H: 7y = 7, (Dropout Rate is the Same in South and the rest)

H: g > 7y (Dropout Rate Higher in South than in the rest)

Output from GSS
Regional Differences in Dropout Rates

South (n=411) 0.292
Non-South (n=1099) 0.197
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Example from SPSS

* Reminder: SPSS treats all data as interval

© Calculates a mean for a nominal variable

Also calculates S.E. and performs t-tests, as if the data were interval

Therefore, you must get the pieces you need from SPSS

* So, what pieces do you need?
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© None of that is meaningful for categoricals, which don’t have means!

then calculate by hand or w/ a calculator (and show your work!!)

® The two valid proportions, and the 2 valid frequencies — that’s it ©)
© NOT the mean. NOT the standard deviation. NOT the S.E. Mean.
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Example from SPSS, contd

® Do more students do art or athletics?
@ survey.sav has q28_art & q28_athl
© 16.7% (.167) are involved in athletics
© 4.2% (.042) are in art, music or drama
o Is the difference between those proportions

statistically significant?
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Proportional Diffs by Gender%

Conduct a hypothesis test using GSS

o Question: Are men or women more likely to be widowed?

® Use gss84.sav, & get two sets of univariate data — one per group
¢ Select male cases

© Data / Select Cases / If Condition Satisfied / Sex =1

® Get proportion that are widowed
¢ Select female cases

® D /SC/ICS/ Sex =2 (all cases first?)

® Get proportion who are widowed

* Conduct test (assumptions, hypos, stat, p value, & conc.)
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Example from SPSS, contd

. 042(1-.042) 167 (1-.167)

Gﬂ' -7
athl art 24 24

.040236 N 139111
24 24

J.0016765 +.0057963

=+/.00745613 =.08635
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Example from SPSS, contd

R [033¢1 - 033) _ 15301 - 153)
Ontmen=Tremate =\J 598 + 875

_ [31911 129591
—J 598 875

=v.000053622 +.000148104
=.000201726 = .01420

_ Amen=Twomen ~ 033153
01420

Ommen—mtwomen

= 01420 = —8.45428
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Example from SPSS, contd
Bt = Rup _ -042 —.167

art

G .08535

7 atht =7 art

_—.125
108535

The observed proportions differ by an estimated .14646 standard errors. The p-

zZ =

= —.14646

value associated with that z statistic is far greater than .05 (see Table A).

The risk of being wrong in rejecting the null is oo high, we are unable to reject the
null, and we are unable o conclude that the proportions are significantly different
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For Your Next Lab...

¢ Conduct a hypothesis test using GSS
¢ Question: Are males more likely to get 12 or more years of education?
e Use two variables in gss84.sav: SEX and EDUC (not degree)
¢ Select the male cases
® Data / Select Cases / If Condition Satisfied / Sex =1
® Get proportion with 12 or more yrs Educ
Hint: start with the cum % for 11
® Do not use a mean or standard deviation
This reading, lecture, notes, quiz, & lab are about proportions
¢ Select female cases
® D/ SC/“all cases” first, to undo the above filtering
® D/SC/ICS/ Sex=2
® Get proportion with 12 or more yrs Educ
¢ Conduct test -all 5 steps:
© Assumptions, hypotheses, test statistic*, p value*, and conclusions
* including interpretations
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